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 French e-grocery models: a comparison of deliveries performances 
 
 
 
 
Abstract 
This paper proposes a discussion of three scenarios related to French e-grocery developments, in 
ŽƌĚĞƌ ƚŽ ŝĚĞŶƚŝĨǇ ĂŶĚ ĂŶĂůǇǌĞ ƚŚĞ ŝŵƉĂĐƚƐ ŽĨ ŶĞǁ ĨŽƌŵƐ ŽĨ ƉƌŽǆŝŵŝƚǇ ĚĞůŝǀĞƌŝĞƐ ŽŶ ŚŽƵƐĞŚŽůĚƐ͛
shopping trip flows. One of our objectives will be to consider logistics solutions adopted by online 
retailers. 
Firstly, we present the two basic models of B2C: order-picking on a dedicated site and in-store picking. 
Secondly, we evaluate three distribution systems adopted by French e-grocery retailers. We focus in 
ƉĂƌƚŝĐƵůĂƌŽŶƚŚĞŝŵƉĂĐƚŽĨƚŚĞƐĞƐǇƐƚĞŵƐŽŶĐŽŶƐƵŵĞƌƐ͛ƉƵƌĐŚĂƐŝŶŐtrips and, to this end, we will use 
an empirical simulation approach to make a comparison of the systems studied. 
 
Keywords: e-Grocery, Warehouse-picking, Store-picking, Home Delivery (HD), Out of Home Delivery 
(OHD) 
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 French e-grocery models: a comparison of deliveries performances 
1. INTRODUCTION 
After a slow start, particularly in France, the BtoC (Business to Consumer) services is now booming 
sometimes leading to fractures, especially in logistics (order-picking and deliveries). It therefore seems 
urgent to be concerned with deliveries to Internet users, either directly at home or to pick-up points, 
because city logistics could become a key factor in online selling development success or failure. In the 
past decades, city logistics has been developed to deal with the main problems of urban freight 
distribution, studying freight movements in urban areas and proposing solutions to reduce congestion 
and pollution. Moreover, end-consumer movements, related to household supply, have recently been 
studied from a city logistics point of view (Gonzalez-Feliu and al., 2010). However, most of these 
studies take into account only traditional shopping trips, avoiding several categories of trips related to 
e-commerce and teleshopping distribution channels. Moreover, e-commerce related studies focus on 
customer choices or optimization approaches in fields like culture and clothing (Taniguchi and 
Kakimoto, 2003; Rohm and Swaminathan, 2004), whilst e-grocery, one of the fields with stronger 
potentials, is less studied (Durand and Vlad, 2011). 
 
For this reason we decided to focus on e-grocery. We wish, in particular, to focus on interactions 
between e-grocery end-consumer flows and city logistics systems. Thus, one of our objectives will be 
firstly to consider logistics solutions adopted by online retailers. We present the two basic models of 
e-grocery distribution: order-picking on a site dedicated to this preparation and in-store picking. 
Secondly, we evaluate the three distribution systems adopted by the French e-grocery retailers. We 
focus in particular on the impact of these systems on consumers purchasing journeys and, to this end, 
we propose a simulation approach empirically built from data surveyed to make a comparison of the 
systems studied. 
 
2.  E-SUPPLY CHAIN MANAGEMENT 
Logistics plays a major role in e-commerce success, yet its status remains secondary. Indeed, when an 
on-line shopper receives its order under the expected conditions, there is no reason to linger there. 
However, when logistics leaves something to be desired (delay, theft, loss, etc), it could be crippling 
for the continuation of purchases on the website frequented. Logistics performance is therefore, an 
obvious element of on-line sales; it is an integral part of transaction. 
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At the same time, as underlined by Baglin and al. (2005), B2C imposes specific logistics that, in 
particular, depend on the products sold. There are almost as many e-logistics as families of products 
and the choice of one of them by the cyber-storekeeper, if it is guided of course by the nature of 
products, also depends on the nature of the retailer: a storekeeper, only present on-line  will not 
choose the same options as a colleague who also sells in-store. Essays concerning typologies are 
regularly the object of academic research in this area, in particular concerning model choice criteria 
(Durand, 2008). 
 
According to Dornier and Fender (2001), logistics is an essential component of web-ďĂƐĞĚ ƌĞƚĂŝůĞƌƐ͛
strategies, also defined as e-tailers. More precisely, two main components can be identified in 
strategic logistics management for e-commerce activities: inventory strategies and transport schemes. 
If we observe online order-picking (related to inventory), we can define two basic organizational 
models (Paché, 2008): (1) order-picking at a dedicated site; for example, an upstream national or 
regional warehouse (warehouse-picking) or closer to the place of consumption in a downstream local 
depot (depot-picking) ; (2) store-picking. 
 
2.1.   Order-picking at a dedicated site 
According to De Koster (2002), when the number of SKU (Stock Keeping Units) for B2C is large (several 
tens of thousands) and when the on-line activity is not marginal (several hundreds of orders a day), 
storage on a specific site, dedicated to e-commerce, seems a necessity. Three alternative inventory 
ƐĐŚĞŵĂƐ ŚĂǀĞ ďĞĞŶ ĐŽŶƐŝĚĞƌĞĚ͗ ;ϭͿ ƵƉƐƚƌĞĂŵ ƐƚŽƌĂŐĞ͕ ŝŶ ƉƌŽĚƵĐĞƌƐ͛ ǁĂƌĞŚŽƵƐĞƐ ĨŽƌ ƐůŽǁ ŵŽǀŝŶŐ
items; (2) more downstream storage, for fast moving products, in national (or interregional) 
warehouses dedicated to e-commerce and managed by distributors and/or LSPs (Logistics Service 
Providers); (3) far downstream storage, for very fast moving articles in urban (or suburban) depots, 
directly connected to on-line sales structures and directly managed by distribution companies. 
 
Let us specify that the first alternative, that of the order-ƉŝĐŬŝŶŐ ŝŶƉƌŽĚƵĐĞƌƐ͛ǁĂƌĞŚŽƵƐĞƐ͕ĐŽŶƚĂŝŶƐ
several variants (Durand, 2010). We will look at the variant that minimizes the number of HDs (Home 
Deliveries) and examine its process (cf. Figure 1). First, on-line consumers place orders of several lines 
on a retail website. Then, the cyber-storekeeper makes it to follow to the concerned producers. The 
latter separately carry out order-picking, giving their parcels to a solitary LSP to avoiding multiple 
ĚĞůŝǀĞƌŝĞƐ͘'ƌŽƵƉŝŶŐƉĂƌĐĞůƐďǇĐƵƐƚŽŵĞƌ ;ŝƚ͛Ɛ͕ ŝŶ ĨĂĐƚ͕Ă ƚǇƉĞŽĨĐƌŽƐƐ-docking operation), then takes 
place: the multi-ƐƵƉƉůŝĞƌƐ͛ ŽƌĚĞƌƐ ĂƌĞ ƚŚƵƐ ƐƚƌĞŶŐƚŚĞŶĞĚ͘ KŶĐĞ ĂƐƐĞŵďůĞĚ͕ ŽƌĚĞƌƐ ƐŽŽŶ ƐƚĂƌƚ ƚŽ ďĞ
delivered to Internet users. A single HD per household makes this alternative unmistakably the most 
economic and the most ecological variant. 
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Warehouse-picking
by Producers
In-Transit Merge
by Carrier
e-Tailer
e-Customers
Information flow Product flow
 
Figure 1: Upstream warehouse-picking and in-transit merge operations 
(adapted from Chopra and Meindl, 2004) 
 
Let us add that we regularly encounter this first alternative in the editorial e-supply chain, because of 
a plethoric offer of several million on-line articles. On the other hand, it is absent in the e-grocery 
sector. Indeed, the offer of cyber-markets is only composed of approximately five or six thousand very 
fast moving articles. Consequently, grocery items are rather stored downstream in warehouses (or 
depots), allocated to distributors. It corresponds to the two other order-picking alternatives. 
According to Yrjölä (2003), a logistics unit dedicated to e-grocery operations justifies itself since the 
number of on-line consumers per km
2
 is increased. Concerning final delivery, we also observe several 
variants: the management of HD being integrated in or delegated to LSPs, or hybrid. 
 
2.2.   Store-picking 
On-line retailers, who choose to lean on a network of existing stores, opt for a very simple process and 
a quickly operational process. This model, which was the cornerstone of Tescos e-grocery success, is 
based on the fact that on-line orders are transferred to the store nearest to the e-ĐŽŶƐƵŵĞƌ͛ƐůŽĐĂƚŝŽŶ͘
Order-picking is often made by employees of the store concerned (they pick articles from shelves) and, 
once the basket has been filled, HDs are, in general, made by the storekeeper or by a LSP, with a 
multi-temperature vehicle. So, using existing infrastructures, store-picking is characterized by a 
reduced investment and, therefore, by a very short ROI (Return On Investment). Another asset of this 
model is in the fact that on-line consumers can opt to pick-up goods purchased, directly in store (as 
shown in Figure 2), avoiding transportation costs in this way. So, this model also constitutes an OHD 
(Out of Home Delivery) alternative. However, this second model contains a risk: that of the 
disturbance of traditional in-store customers by pickers. Faced with this eventuality which could entail 
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leaks of consumers, Ogawara and al. (2003) suggest adopting warehouse-picking as soon as the 
customer catchment area has good potential. In any case, the store-picking model constitutes the 
proof that on-line business does not mean the death of outlets: indeed, their mobilization could be an 
invaluable support to e-logistics. 
 
Producers
Warehouse or Cross-docking
Distribution Center 
e-Tailer
e-Customers
Information flow Product flow
Store-picking& Pick-up Sites 
e-Consumer flow
 
Figure 2: Downstream store-picking and e-consumers pick-up operations 
(adapted from Chopra and Meindl, 2004) 
 
These two basic models of B2C logistics continue to be the object of academic works (Marouseau, 
2007), but are the facts? Do we find these two models in the practices of on-line storekeepers, in 
particular in the French market?  
 
2.3.   Logistics practices observed by French cyber-traders 
To sketch a state of the art of the logistics practices by French cyber-storekeepers, we adopted a 
research methodology (cf. Frame 1) that we have however limited, for questions of opportunity, to 
three business sectors: floral, editorial and food. 
 
 
The mobilized approach is of qualitative nature. Fifteen semi-directive interviews, of an average duration of one 
hour and thirty minutes, were conducted: three in the floral sector (Interflora, Aquarelle and Bebloom), 2 in the 
editorial sector (Fnac and Alapage), 10 in the food sector with seven French large distributors (Carrefour, 
Auchan, Cora, Galeries Lafayette, Intermarché, Système U and Leclerc). These conversations were then the 
object of an accurate analysis of the speech, in the sense of Paillé and Mucchielli (2003), what allowed in the end 
to put in perspectives 12 e-supply chains. 
 
 
Frame 1: Methodology of research used 
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This research, from which the Table 1 is established, gives a summary, allowing us to note that the 
studied e-supply chains often lean on organizations stemming from the old economy and therefore 
already integrate preoccupations about urban logistics. 
 
Type of 
e-supply chain 
Supply Flow management Logistics model LSPs involvement 
Floral products 
Limited 
 
Only some 
SKU tens 
Pull 
 
Bunch built-to-order 
Store-picking for Interflora 
(brick-and-mortar) 
None 
(insourcing of deliveries) 
Warehouse-picking for 
Aquarelle & Bebloom  
(pure-players) 
Transport Outsourcing 
(Chronopost͙Ϳ 
Editorial products 
Very large 
 
Several 
millions SKUs 
Push 
 
Large stocks, upstream 
by suppliers  
 
Warehouse-picking 
- insourced by Fnac 
(brick-and-mortar) 
- outsourced by Alapage  
(pure-player) 
Transport Outsourcing 
(Chronopost͙ͿĂŶĚ
Storage Outsourcing 
by Alapage 
Food products 
 
(e-grocery) 
Large 
 
Several 
thousand SKUs 
 
Push 
 
Large stocks, 
downstream by retailers  
 
(brick-and-mortar) 
Store-picking for Intermarché, 
Système U & Leclerc 
None 
Système U & Leclerc 
ĚŽŶ͛ƚƉƌĂĐƚŝƐĞ, 
Warehouse-picking for 
Carrefour, Auchan, Cora et 
Télémarket 
Adaptable 
Carrefour practices 
outsourcing, whereas 
Auchan insources 
 
Table 1: Logistics practices observed by French cyber-storekeepers 
(Durand, 2007) 
 
If we had the opportunity to work on three business sectors, we only had time to look at e-grocery in 
depth, for which we have conducted numerous interviews. It is for that reason that afterwards we are 
going to limit our paper to it, by focusing more exactly on the evaluation of three distribution systems 
that the French distributors Intermarché and Auchan have developed. Later, we will conduct 
additional interviews in floral and editorial sectors to do the same thing. 
 
2.3.1. The Expressmarché logistics model  
Pick-up directly in store, an alternative to store-picking, seems to have convinced the most hesitant 
French distribution brands (Durand, 2009). It is in particular the case of Intermarché, whose will is to 
control its logistic costs (the main reason behind this choice). It is, therefore, on 300 supermarkets 
that Expressmarché, the cyber-market of the grouping, leans today. Intermarché has chosen to take 
advantage of the density of its network (a selling point every 18 km). If HD can also be envisaged 
because of this very good territorial cover, Expressmarché was also made available on its two pick-up 
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or OHD alternatives: the classic in store pick-up and the drive-through, which means that Internet 
users do not need to alight from their vehicles. 
 
2.3.2. The Auchandirect logistics model  
Auchan is one of the first large French retailers to have invested in the e-grocery market by launching 
Auchandirect in 2001. At this time, the customer catchment area, served by the central warehouse of 
Chilly-Mazarin (near Paris), was limited to the southern region of Paris. Since then, whilst sticking with 
warehouse-picking, Auchandirect has widened its national coverage by opening five new sites: a 
second in Ile-de-France and four near major cities (Lyon, Lille, Toulouse and Marseille). In 2004, 
Auchan branched its digital distribution out further, developing an alternative cyber-market in parallel 
called Chronodrive. 
 
2.3.3. The Chronodrive logistics model 
The Chronodrive alternative corresponds to an original OHD concept. Orders are prepared in nearby 
depots, situated in big city suburbs. To differentiate from warehouse-ƉŝĐŬŝŶŐ͕ǁĞƵƐĞƚŚĞƚĞƌŵ͞ĚĞƉŽƚ-
ƉŝĐŬŝŶŐ͟ƚŽĚĞƐĐƌŝďĞƚŚĞĂĐƚŝǀŝƚǇŽĨƚŚĞƐĞŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕ĞǆĐůƵƐŝǀĞůǇĚĞĚŝĐĂƚĞĚƚŽƐƚŽƌĂŐĞĂŶĚƚŽŽƌĚĞƌ-
picking (they are not stores). Internet users come to pick up and adjust their orders. If warehouse-
picking can only be associated to HD and if the store-picking authorizes both HD and basket pick-up, 
Chronodrive only allows the order pick-up. Except for the fact that it favors the territorial extension of 
the of Auchan͛ƐĞ-grocery activities, the Chronodrive alternative allows the distributor to by-pass the 
HD problem. Currently about twenty sites are operational in France and model profitability seems 
satisfactory. The opening of new depots is programmed, the objective being, according to Silly (2008), 
to quickly reach one hundred. 
 
We have just sketched a state of the partial art of the logistical alternatives retained by French cyber-
storekeepers and, more exactly, by French e-grocers stemming ĨƌŽŵƚŚĞ͞ďƌŝĐŬ-and-ŵŽƌƚĂƌ͟ƐǇƐƚĞŵ, 
that is to say from a system where it is possible backing to an existing network of stores. It is indeed 
necessary to know that the quasi-totality of French pure cyber-storekeepers, which dashed into e-
grocery, failed in delivering goods to their customers because, effeĐƚŝǀĞůǇ͕ƚŚĞǇĚŝĚŶ͛ƚŚĂǀĞŶĞƚǁŽƌŬƐ
of stores. In summary, we have to underline that, faced with difficulties caused by HD, French e-
grocers are more and more interested in two types of OHD: (1) pick-up directly from their stores; (2) 
pick-up from suburban depots as Auchan via its Chronodrive model. 
 
Let us underline that, generally speaking, deliveries OHD are less expensive than HD, at least for e-
grocers! Nothing proves however the ecological interest of OHD. Besides, the research of Browne and 
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al. (2005) shows that OHDs could be provide a result contrary to the objective of reducing greenhouse 
gas (GHG) emissions. This system could indeed generate more movements than within the framework 
of traditional in-store shopping. Such uncertainties about the advantages of OHD with regard to HD 
require simulations to be undertaken from typical scenarios of urban logistics and, especially, that 
comparative analysis of the environmental disturbances produced by each of these scenarios is carried 
out. The next section will look at this, by studying three e-grocery logistics models. 
 
 
3.  INTERACTIONS BETWEEN E-GROCERY DEVELOPMENT AND CITY LOGISTICS 
As stated by Ségalou and al. (2004), urban goods movement (UGM) is composed of several categories 
and subcategories. In this paper, we are interested in two types of movements: last mile inter-
establishment movements and end-consumer movements, which are susceptible to evolve with the 
development of e-grocery. Inter-establishment movements represent about 40-45% of the total UGM 
in an urban area (Patier, 2002). The last mile flows of retailing activities are estimated to be 11% of 
total UGM (Routhier and al., 2009), whereas those related to only grocery are about 9%. 
 
End consumer movements represent about 45%-50% of the total UGM (Patier, 2002). Nowadays, most 
of these flows are tradition shopping trips, but the new forms of distribution need to start to be taken 
into account from a global city logistics point of view. E-grocery currently represents less than 5% of 
total shopping trips and could represent, according to Georget and al. (2008), more than 15% in 2020. 
Regarding transport models from a city logistics point of view, three main strategies are commonly 
seen in practice: (1) HDs from a specific warehouse; (2) HDs from a store; (3) OHDs through a store or 
a depot. 
 
3.1.  Home Deliveries from a dedicated warehouse 
/Ŷ ƚŚĞ ͞,Ɛ ĨƌŽŵĂ ƐƉĞĐŝĨŝĐǁĂƌĞŚŽƵƐĞ͟ ĐĂƐĞ͕ŽƌĚĞƌƐ ĂƌĞƉƌĞƉĂƌĞĚďǇĂǁĂƌĞŚŽƵƐĞ-picking process. 
Important changes are then noted in the supply chain because this new and dedicated warehouse is 
not located in a peripheral area. The ordered products are delivered to the place of consumption using 
light goods vehicles, through an optimized route. These trips are made by delivery vehicles and can be 
assimilated to traditional e-commerce HD with more restrictive constraints (Durand and Vlad, 2011). 
 
3.2.   Home Deliveries from a traditional store 
/ŶƚŚĞ͞,Ɛ ĨƌŽŵĂƐƵƉĞƌŵĂƌŬĞƚ͟ĐĂƐĞ͕ŽƌĚĞƌƐĂƌĞƚŚŝƐƚŝŵĞƉƌĞƉĂƌĞĚďǇĂƉŝĐŬĞƌ͕ ŝŶƚŚĞůĂŶĞƐĂŶĚŝŶ
the shelves of a store. This outlet, generally a supermarket of a 2,000 square meter surface, is located 
on the outskirts of the urban area, a few miles away from the consumer home. Let us add that there 
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are no major changes in the supply process of the store. The purchased products are either directly 
delivered at home or picked up by the consumer, mainly by car, avoiding queues and waiting times. 
These trips can be then assimilated to personal trips for shopping purposes (Gonzalez-Feliu and al., 
2010). 
 
3.3.   Out of Home Deliveries via a store or a depot 
/ŶƚŚĞƚŚŝƌĚĂŶĚůĂƐƚĐĂƐĞ͕ƚŚĞ͞K,ƐƚŚƌŽƵŐŚƉƌŽǆŝŵŝƚǇƉŝĐŬ-ƵƉƉŽŝŶƚƐ͟ĐĂƐĞ͕ƚŚĞŵĂŝŶĐŚĂŶŐĞƐŝŶƚŚĞ
supply process consist above all of including new local depots. This time, indeed, the ordered products 
are directly prepared either in a depot (that is to say in a new site) through a depot-picking process, or 
in a store by a classical store-picking process. Let us add that these two different types of points, in 
which the products are finally picked up by the final consumer, are both located near the place of 
consumption (Augereau and Dablanc, 2008). 
 
Finally, we would like to put forward a small overview of e-grocery development. If on-line sales 
concern almost all business sectors, one has to admit that e-grocery still represents a niche market: its 
turnover only was about 1.2 billion euros in 2009 in France. Besides this, currently only about three 
million French Internet users use on-line supermarkets. This type of sale is attractive firstly for reasons 
of practicality and of time saving. Consumers want to save time during food purchasing in two ways: 
(1) on going to the store by reducing (or even by eliminating) their round trip time and, also, the time 
of spent looking for a parking space; (2) during their time in store by eliminating waiting times at food 
preparation counters and  at the checkout. Internet users underline the practicality of on-line sales, 
also in two ways: (1) on-line stores are continuously open, 24 hours a day ʹ therefore this scenario 
allows transactions at any time of the day; (2) on-line orders can be directly delivered or dropped off 
at pick-up points. Let us add that the consideration of environmental problems also seems to push 
households to develop their Internet purchases: the environmental impact seems rather positive 
because of the reduction of movements and of GHG. 
 
The cost of this service however seems to constitute the major obstacle to e-grocery development 
because, in the mind of many French people, on-line shopping is more expensive: either the price of 
products sold on Internet is higher because it integrates the cost of basket picking and delivery costs; 
either the price of articles is situated at the same level as that practiced in store and it is advisable to 
add to this the logistic service costs. Less sensitive to this cost than the other SPCs (Socio-Professional 
Categories), the SPC+ (upper SCP) is also, at the moment, the category the most attracted by e-
grocery: more half of their food expenses would already be made in cyber-markets, while the offer, a 
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real element of differentiation between e-grocers, is particularly reduced with only 7,000 references 
on average, compared to 40,000 for a traditional supermarket. 
 
 
4.  SIMULATION AS AN EVALUATION TOOL FOR E-LOGISTICS 
In this section, we provide an assessment of three distribution scenarios adopted by French e-grocers: 
(1) one that allows only warehouse-picking, which is translated into HD services only; (2) one based on 
store-picking and that combines HD services with in-store pick-up shopping trips; (3) the last that, 
conversely, only offers a pick-up service from a nearby depot. 
 
4.1. The proposed scenarios 
In order to isolate the effects of e-commerce from other effects, such as population growth or 
changes in retailing demography, we propose several hypothesis built from the reference presented 
above by changing only the end-consumer supply organizational schemas  (with the respective inter-
establishment changes if applicable). The proposals are: 
 
x S0: A reference situation, corresponding to those of the urban area of Lyon in 2005-2006 
(Gonzalez-Feliu and al., 2010). 
 
x ^ϭ͗͞warehouse-picking & HD͟ƐĐĞŶĂƌŝŽ͘dŚŝƐŚǇƉŽƚŚĞƐŝƐƐƵƉƉŽƐĞƐƚŚĂƚƚŚĞŽŶůǇĚŝƐƚƌŝďƵƚŝŽŶ
channel for e-grocery services is that of HDs using a warehouse-picking strategy. This supposes 
the use of a regional depot, then the simulation of HD routes from this depot. This scenario 
supposes that only large e-grocery groups are proposing these services. 
 
x ^Ϯ͗͞store-picking & HD͟ƐĐĞŶĂƌŝŽďĂƐĞĚŽŶƚŚĞĂƐƐƵŵƉƚŝŽŶƚŚĂƚĂůůŚouseholds asking for e-
commerce services are served by a store within their urban area. This scenario supposes two 
types of retailing activities: small retailers will cover small routes from all locations within the 
urban area, whereas big stores will use peripheral stores as the starting point of longer routes. 
 
x ^ϯ͗͞depot-picking & OHD͟ƐĐĞŶĂƌŝŽďĂƐĞĚŽŶƚŚĞĂƐƐƵŵƉƚŝŽŶƚŚĂƚŽŶůǇĚĞƉŽƚ-picking can 
be used by the inhabitants for e-commerce purposes. These depots are located in the areas 
having already a supermarket, in order to obtain a realistic set of depots.  
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For each hypothesis, a quota of 10 to 50% of e-commerce users is supposed. Moreover, both 
warehouse-picking and store-picking strategies will be simulated each time. 
 
4.2. Simulation procedure 
The simulation procedure chart is shown in Figure 3. We assume that all strategies follow a store-
picking inventory schema, since this is nowadays the most interesting in terms of environmental and 
social impact (Durand, 2010). For this reason, only B2C flows will be simulated. 
 
Figure 3: Integrated simulation procedure chart 
(adapted from Gonzalez-Feliu and al., 2011) 
 
Two models are used to obtain the basic inter-establishment movements and traditional purchasing 
flows. Through Freturb model (Routhier and Toilier, 2007), we obtain the last mile flows that deliver or 
pickup retailing activities. Then, a shopping trip model is used to estimate shopping trip flows. In order 
to estimate the impacts of e-grocery distribution on these trips, the substitution procedures described 
by Gonzalez-Feliu and al. (2011) are used. Finally, we use Copert tables (ADEME, 2006) to estimate the 
environmental issues, more precisely the GHG emissions, in tonnes of equivalent CO2. 
Inter-
establishment 
flow module 
Traditional 
purchasing flow 
module 
GHG emissions (in Tonnes CO2-eq.) 
Estimation of trips to substitute 
Substitution 
Procedure 
Substitution of 
downstream  
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4.3.  Simulation results 
We are thus able to establish a number of results, which we could develop a comparative analysis of 
three systems studied. These results are reported in Table 2. Note that the reference scenario 
produces nearly 8.3 Tonnes of CO2-eq. in the Lyon urban area and that, in 2006, the downstream 
delivery flows were considered negligible. 
 
IEM PD ST Total
4,4 0 3,9 8,3
10% -0,5% 9,2% -8,9% -0,1%
20% -1,2% 18,3% -19,0% -1,0%
30% -2,6% 27,5% -29,1% -2,1%
40% -3,8% 36,7% -39,3% -3,2%
50% -5,0% 45,8% -49,4% -4,3%
10% 0,0% 2,0% -2,8% -0,4%
20% 0,0% 4,1% -6,9% -1,3%
30% 0,0% 6,1% -10,9% -2,2%
40% 0,0% 8,2% -15,0% -3,2%
50% 0,0% 10,2% -19,0% -4,1%
10% -0,4% 0,8% -3,1% -1,3%
20% -0,9% 1,5% -7,4% -3,2%
30% -1,3% 2,3% -11,7% -5,0%
40% -1,7% 3,1% -16,0% -6,9%
50% -2,2% 3,9% -20,3% -8,8%
Reference
1
2
3
 
Table 2: Simulation Results in Tonnes CO2-eq. / year in the Lyon urban area 
(IEM: Inter-Establishment Movements - PD: Proximity Delivery Movements - ST: Shopping Trips) 
 
From them, we can observe that scenario 1, which uses specific peripheral warehouses with only HD 
for e-grocery distribution, and scenario 2, which mixes HD and pick-up services, are less favorable in 
terms of GHG emissions than scenario 3, which uses nearby depots. In the two first scenarios, the 
decrease in individual movements related to purchasing do not efficiently compensate the increase 
due to the use of commercial vehicles for HD services, which does not seem to be optimized. In 
scenario 1, almost all the gains made in terms of shopping trips are neutralized by long and sub-
optimized HD routes. In scenario 2, these routes are better optimized (the starting point is in general 
inside the urban zone or in the first periphery) but, in general, car pick-up generates more distance 
and, ƚŚƵƐ͕ŵŽƌĞ','ĞŵŝƐƐŝŽŶƐƚŚĂŶƚƌĂĚŝƚŝŽŶĂůƐŚŽƉƉŝŶŐ͘^ĐĞŶĂƌŝŽϯ͕ƚŚĞ͞ƉŝĐŬ-ƵƉĞǀĞƌǇƚŚŝŶŐ͟ŝƐŵŽƌĞ
favorable, but the gains in GHG emissions remain small: less than 9% gain in T. CO2-eq. when the 
utilization rate is 50%. 
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CONCLUSION 
 
In this paper, we have given an overview on the latest developments in e-grocery distribution and 
presented a scenario analysis using an empirical simulation approach. Three scenarios, each of them 
related to a new form of B2C services (HDs, shopping trip in a car and proximity pick-up points) have 
been presented and simulated. We can observe ƚŚĂƚƐĐĞŶĂƌŝŽϭ͕ ƚŚĞ͞Ăůů-,͕͟ĂŶĚƐĐĞŶĂƌŝŽϮ͕ǁŚŝĐŚ
mixes HD and pick-up services, appear to be less favorable than scenario 3. While the individual 
purchase movements decrease, the use of commercial vehicles for at HD does not seem to be 
optimized in this configuration. The resulting gain in GHG emissions is respectively about 4.3% and 
ϰ͘ϭй ǁŚĞŶ ƚŚĞ ƵƚŝůŝǌĂƚŝŽŶ ƌĂƚĞ ŝƐ ϱϬй͘ ^ĐĞŶĂƌŝŽ ϯ͕ ƚŚĞ ͞all-pick-ƵƉ͟ ǁŽƵůĚ ĂƉƉĂƌĞŶƚůǇ ďĞ ŵŽƌĞ
favorable: almost a 9% GHG emission reduction when the utilization rate is 50%. This reflects a sharp 
decline in motorized shopping trips, the assumption was made that the depots are located near the 
heart of residential neighborhoods and the density of these points is sufficient to lead to changes in 
user behavior, including the use of their car. Finally, through the external impacts of household 
supplies, we show that consolidation of HDs and proximity reception points (where most trips are 
made on foot) can lead to significant savings. 
 
The remaining question concerns the managerial implications of the three scenarios. Regarding the 
first, in which 40% of e-shoppers opt for an in store pick-up service, it raises the key question of the 
nature of the operator who must support the HD services. Does the e-tailer assume this role? Is not 
that rather the role of an LSP to do it? This second alternative would be to fine-tune the prospect of 
consolidating and sharing online order processing on urban platforms to reduce the number of HDs 
per household.  
 
ZĞŐĂƌĚŝŶŐ ƐĐĞŶĂƌŝŽϮ͕ ƚŚĞ ͞Ăůů ,͕͟ ƚŚĞ ŝŶƚĞƌŶĂůŝǌĂƚŝŽŶ ŽĨ, ĂƉƉĞĂƌƐ ƌĞůĞǀĂŶƚďĞĐĂƵƐĞ ŝƚ ŐĞŶĞƌĂƚĞƐ
transport cost savings. However, LSPs specialized in the field, starting with Star's Service for example 
in France, also seem able to offer quality services at a very reasonable price. Finally, the local depot 
option is the most interesting in terms of reducing CO2 emissions, but also the most costly and longest 
in implementation. The deployment of local depots requires significant investment (Augereau and 
Dablanc, 2008), which inevitably leads to higher management costs. A pooling of these infrastructures 
through urban platforms could then be the best solution to the urban delivery problem (Paché, 2010), 
although this strategy remains long and arduous (Gonzalez-Feliu and Morana, 2010). 
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